Lessons learned from a phase III population pharmacokinetic study of cariporide in coronary artery bypass graft surgery.
Cariporide (HOE642) is a recently developed inhibitor of the myocardial sodium-hydrogen exchange system. The clinical effects of sodium-hydrogen exchange inhibition in patients at high risk for myocardial cell necrosis were investigated in the GUARDIAN trial (n = 11,590 patients). Although the trial did not show a significant benefit of cariporide over placebo in the overall population, a 25% relative risk reduction in the primary end point of death or myocardial infarction (12.1% for the highest tested cariporide dose of 120 mg 3 times a day versus 16.2% for placebo; P =.03) was observed in the subpopulation of patients who underwent bypass surgery. Our objective was to identify an optimal dosing regimen that might offer increased protection during the period of highest risk. A population pharmacokinetic model of cariporide was developed with use of data from phase I studies. After adequate predictability was shown for the patients in the pharmacokinetic substudy of the GUARDIAN trial (n = 269 patients), the model was used to predict the individual pharmacokinetic profile in the remaining patients. These predicted concentrations were used to calculate the mean concentration during the period of coronary artery bypass graft surgery (the acute risk period in patients who receive coronary artery bypass grafts), and this mean concentration was used as predictor variable in a time-to-event analysis. A mixture of two Weibull functions adequately described the time course of the observed sum of the acute and chronic hazard rate. The calculated mean concentration during the period of surgery was an adequate predictor for the probability of an event in the acute risk period. The estimated minimal effective mean concentration was 0.5 mg/L. A dosing regimen with a loading dose of an infusion of 120 mg/h for 1 hour followed by an infusion of 20 mg/h for 47 hours should achieve stable exposure above the estimated minimal effective concentration in more than 95% of patients during and after coronary artery bypass graft surgery.